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DESCRIPTION 

SEMICONDUCTOR DEVICE PACKAGE STRUCTURE AND PACKAGING METHOD 

5 Technical Field 

The present invention relates to a semiconductor device 
package structure and packaging method. 

Background Art 

10 In digital equipment using a semiconductor device such 

as a terminal apparatus in a movable communications system 
(portable telephone) , it is usually important how highly the 
semiconductor is integrated in order to achieve smaller size 
and lighter weight of that equipment . With the miniaturization 

15 of semiconductor circuits progressing smoothly up to present, 
the merits of combining as many circuits as possible in a single 
chip, reducing packaging area, increasing speed, and reducing 
power consumption have been put to practical use . However, with 
the miniaturization of semiconductor circuits, the problems of 

20 a sudden rise in manufacturing costs and lengthening of the time 
for design and development came to light. 

Accordingly, attention is being paid to SIP (System in 
Package) technology in which a plurality of semiconductor chips 
are implemented in three dimensions. As shown for example in 

25 FIG. 9, a semiconductor chip 30 is mounted on a package substrate 
10, another semiconductor chip 40 is further mounted on this 
semiconductor chip 30, and wire bonding is executed with wire 
W between these semiconductor chips 30 and 40 and the package 
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substrate 10. This technology is introduced in Nikkei 
Electronics 2002, 2-11 no. 815, p. 108, "Part One: If A Chip 
Can Not Be Used, There Is A Package". 

However, with a conventional SIP, it is possible to house 
5 semiconductor chips made with varying processes in a single 
package so that reduction of the package area relative to the 
package substrate can be achieved. When a semiconductor device 
is configured by housing a plurality of semiconductor chips in 
one package in this manner, the yield of good units becomes an 
10 issue. That is, a wafer probe test is performed for each 
semiconductor chip in a wafer state, and only semiconductor chips 
that have been deemed good are mounted on a package substrate 
or the like. 

However, there is the problem that when an assembly 
15 manufacturer who combines a plurality of semiconductor chips, 
for example, configures an SIP by performing wire bonding between 
the terminals (electrodes) of different semiconductor chips, 
the molding position of the terminals of both semiconductor chips, 
terminal pitch , signal line order , and the like need to be fixedly 
20 designed in advance, design freedom is reduced, and it is not 
possible to make good use of the characteristics of an SIP with 
which it is expected that development time can be shortened. 

Also, a manufacturer who supplies semiconductor chips 
cannot perform all of the operation tests for semiconductor chips 
25 in a wafer state, e.g., reliability testing such as screening 
with high temperature continuous operation testing (burn-in) 
cannot be completely performed. Thus, semiconductor chips are 
individually judged to be good or not after being cut out from 
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the wafer, and as a result, semiconductor chips for which KGD 
(Known-Good-Die: good chips that have been inspected) is 
guaranteed are obtained. However, in order to perform this sort 
of judgment for a chip in a state in which the chip has only 
5 been cut out from the wafer (a bare chip) , an apparatus for 
electrically connecting to the terminals (electrodes) of each 
semiconductor chip or a special testing apparatus are 
individually necessary, and so there is the problem that cost 
increases . 

10 Accordingly, it is an object of the present invention to 

provide a semiconductor package structure and packaging method 
in which, when combining a plurality of semiconductor chips, 
an electrical connection can easily be performed between the 
semiconductor chips without restricting the position, pitch, 

15 signal arrangement, and the like of external connection terminals 
for each semiconductor chip. 

Also, it is another object of the present invention to 
provide a semiconductor package structure and packaging method 
in which a manufacturer who supplies semiconductor chips can 

20 easily guarantee KGD (Known-Good-Die) for semiconductor chips 
that configure an SIP, and in which an assembly manufacturer 
who fabricates SIPs can fabricate SIPs with a high yield of good 
units using KGD semiconductor chips. 
Disclosure of Invention 

25 (1) In this invention, a semiconductor device package 

structure includes : 

a semiconductor chip mounted interposer configured by 
mounting a semiconductor chip to an interposer in which inside 
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terminals to which terminals of a semiconductor chip to be mounted 
are connected, outside terminals to which terminals other than 
the terminals of the semiconductor chip are connected, and 
conductive wiring that makes an electrical connection between 
5 the outside terminals and the inside terminals are formed, and 
a substrate-like or frame-like base material on which a 
plurality of semiconductor chips are mounted, wherein 

the semiconductor chip mounted interposer is mounted along 
with another semiconductor chip to the base material, and the 
10 semiconductor chip mounted interposer and the other 
semiconductor chip are resin sealed along witht he base mate rial. 

(2) Also, in this invention, in (1) the semiconductor chip 
mounted interposer is mounted on a semiconductor chip that is 
mounted to the base material. 
15 (3) Also, in this invention, in (1) a plurality of the 

semiconductor chip mounted interposer are provided, and those 
semiconductor chip mounted interposers are disposed laminated 
on the base material. 

(4) Also, in this invention, in (1) the semiconductor chip 
20 mounted interposer is conf iguredby mounting semiconductor chips 

to both faces of the interposer, sandwiching the interposer. 

(5) Also, in this invention, in (1) the semiconductor chip 
mounted interposer is configured by disposing a plurality of 
semiconductor chips laminated on the interposer. 

25 (6) Also, in this invention, in (1) the semiconductor chip 

mounted interposer is configured by resin sealing the 
semiconductor chip mounted on the interposer along with the 
interposer, separate from resin sealing to the base material. 



(7) Also, in this invention, in (1), the interposer, in 
a state before being mounted to the base material, is provided 
with terminals for connecting to a testing apparatus in order 
to perform predetermined reliability testing or operation 
testing, and the semiconductor chip mounted interposer, in a 
state before being mounted to the base material, is obtained 
by removing the terminals after the predetermined reliability 
testing or operation testing using the terminals has been 
performed . 

(8) Also, in this invention, a semiconductor chip mounted 
interposer is configured by mounting a semiconductor chip to 
an interposer in which inside terminals to which terminals of 
a semiconductor chip to be mounted are connected, outside 
terminals to which terminals other than the terminals of the 
semiconductor chip are connected, and conductive wiring that 
makes an electrical connection between the outside terminals 
and the inside terminals, are formed; the semiconductor chip 
mounted interposer is mounted to a substrate-like or frame-like 
base material; and the semiconductor chip mounted interposer 
is resin sealed together along with the base material. 

(9) Also, in this invention, in (8), in a state before 
mounting to the base material, terminals for connecting a testing 
apparatus are provided in the interposer, predetermined 
reliability testing or operation testing is performed by 
connecting the testing apparatus to the terminals, and after 
performing the reliability testing or operation testing the 
terminals are detached and the semiconductor chip mounted 
interposer is configured, and the semiconductor chip mounted 
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interposer is mounted to the base material. 



Brief Description of Drawings 

FIG. 1 is plan view that shows the package structure of 
5 a semiconductor device according to a first embodiment. 

FIG. 2 is a cross-sectional view of the main portions of 
the semiconductor device according to the first embodiment. 

FIG. 3 is a plan view that shows the structure of a 
semiconductor device according to a second embodiment. 
10 FIG. 4 is a cross-sectional view that shows the structure 

of semiconductor device according to a third embodiment. 

FIG. 5 is a cross-sectional view that shows the structure 
of semiconductor device according to a fourth embodiment. 

FIG. 6 is a cross-sectional view that shows the structure 
15 of four semiconductor devices according to a fifth embodiment. 

FIG. 7 shows a semiconductor chip mounted interposer 
testing method used for a semiconductor device according to a 
sixth embodiment. 

FIG. 8 is a flowchart that shows the assembly process of 
20 an entire semiconductor device including an interposer test for 
the semiconductor device according to the sixth embodiment. 

FIG. 9 is a cross-sectional view that shows the 
configuration of a conventional semiconductor device. 



25 Best Mode for Carrying Out the Invention 

The semiconductor device package structure and packaging 
method, which is a first embodiment, are described based on FIGS . 
1 and 2. 
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FIG. 1 is a plan view of the semiconductor device, and 
FIG. 2 is a cross-sectional view of its main portions. In FIGS. 
1 and 2, a semiconductor chip 30 is die-bonded on the upper face 
of a package substrate 10. A semiconductor chip 50 is mounted 
5 to an interposer 20. A semiconductor chip mounted interposer 
60 is configured by the interposer 20 and the semiconductor chip 
50. The semiconductor chip mounted interposer 60 is mounted 
by adhering its lower face (the lower face of the interposer 
20) to the semiconductor chip 30 . Separately, the semiconductor 

10 chip 40 is mounted to the top of the semiconductor chip 30. 

A plurality of terminals 11 and 11' are formed arranged 
on the upper face of the package substrate 10. A plurality of 
soldering balls 12 are formed arranged on the lower face of the 
package substrate 10. Between the terminals 11 and 11' on the 

15 upper face and the soldering balls 12 on the lower face of the 
package substrate 10, electricity is conducted via a wiring layer 
inside the package substrate 10. 

Between terminals arranged on the periphery of the upper 
face of the semiconductor chip 30 and the terminals 11 arranged 

20 on the upper face of the package substrate 10, wire bonding is 
executed by wires W31. Terminals 51 are formed on the upper 
face of the semiconductor chip 50 . Terminals 21 that correspond 
to "inside terminals" according to this invention are formed 
on the upper faceof theinterposer20, and wire bonding is executed 

25 between the terminals 21 and 51 with wires W52. 

Terminals 22 that correspond to "outside terminals" 
according to this invention are formed on the upper face of the 
interposer 20. Between these terminals 22 and the terminals 
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21, electricity is conducted via a wiring layer inside the 
interposer 20. Between the terminals 22 of the interposer 20 
and the terminals 11' of the package substrate 10, wire bonding 
is executed with wires W21. By changing the positions of 
5 terminals on the interposer 20 in this manner, an electrical 
connection can be easily made with the semiconductor chips that 
are already present in their current state, without altering 
the position, pitch, signal arrangement , andthe like of external 
connection terminals (pads) of the semiconductor chips. 

10 Also, in this manner the semiconductor chip mounted 

interposer 60 is treated like a KGD semiconductor chip, so that 
it can be mounted on a package substrate together with other 
semiconductor chips . 

In this example, the semiconductor chip 40 is already 

15 designed such that it can be used as an SIP along with the 
semiconductor chip 30, and so the semiconductor chip 40 does 
not use an interposer. Wire bonding is executed with wires W43 
between terminals 41 on the upper face of the semiconductor chip 
40 and terminals 31 formed on the upper face of the semiconductor 

20 chip30. Further, wire bonding is executed with wires W4 1 between 
predetermined terminals 41' of the semiconductor chip 40 and 
terminals 11' on the package substrate. 

The example in FIG. 1 shows a state before resin sealing 
is performed in a portion above the package substrate 10. As 

25 shown in FIG. 2, the semiconductor chips 30 and 40, the 
semiconductor chip mounted interposer 60 and the wires that 
connect them are all resin sealed on the upper face of the package 
substrate 10 with a sealing resin 13. 
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Here, the semiconductor chip 30 is another semiconductor 
chip, whose size is, for example, 8.5 mm by 8.5 mm. The 
semiconductor chip 40 is another semiconductor chip. The 
semiconductor chip 50 on the interposer 20 is, for example, 32M 
5 by 32 bit DRAM, whose size is, for example, 3.0 mm by 5.7 mm. 
The terminals 51 are arranged on the short side of the 
semiconductor chip 50, and so the terminals 21 of the interposer 
20 are arranged along the short side of the semiconductor chip 
50. Thus, the wire length of the wires W52 can be short. Also, 

10 the terminals 22 are formed arranged at predetermined positions 
on the interposer 20 along one of the long sides of the 
semiconductor chip 50 near the terminals 11' on the package 
substrate 10. By positioning the interposer 20 near the 
terminals 11' on the package substrate 10, the wire length of 

15 the wires W21 can be short. 

FIG. 3 is a plan view of a semiconductor device according 
to a second embodiment . The structure of the semiconductor chip 
mounted interposer 60 differs from the example shown in FIG. 
1. In the example shown in FIG. 3, two semiconductor chips 50A 

20 and 50B are mounted on the interposer 20. These are each 16M 
by 16 bit DRAM, and the terminals 51 are formed in the center 
of each semiconductor chip. Even when a plurality of 
semiconductor chips are used in this manner, by mounting them 
on a single interposer 20, the semiconductor chip mounted 

25 interposer 60 can be treated as though it is a 32M by 16 bit 
or 16M by 32 bit DRAM. 

Also, even when using semiconductor chips in which 
terminals are arranged in the center, by disposing the terminals 
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21 at positions on the interposer 20 closest to the terminals 
of each semiconductor chip, the wire length of the wires W52 
between the terminals 51 of each semiconductor chip 50A and 50B 
and the terminals 21 on the interposer 20 can be short. 
5 FIG . 4 is a cross-sectional view of the main portions of 

a semiconductor device according to a third embodiment. The 
semiconductor chip mounted interposer 60 is configured by 
mounting the two semiconductor chips 50A and 50B on the upper 
face of the interposer 20 and executing wire bonding. Wiring 

10 that makes an electrical connection between the semiconductor 
chips 50A and 50B is provided in the interposer 20. The 
semiconductor chip 30 is bonded to the upper portion of the package 
substrate 10, and the semiconductor chip mounted interposer 60 
is mounted on the upper face of the semiconductor chip 30. The 

15 other semiconductor chip 40 is also mounted. 

Unlike the examples shown in FIGS. 1 to 3, in this example 
the periphery of the semiconductor chips 50A and SOB on the upper 
portion of the interposer 20 is resin sealed with a sealing resin 
23 . By adopting a configuration in which the semiconductor chips 

20 are resin sealed in a state as the semiconductor chip mounted 
interposer 60, handling is easy when adhering the semiconductor 
chip mounted interposer 60 to the semiconductor chip 30. Also, 
it is easy to transport in a state as the semiconductor chip 
mounted interposer 60 with the surroundings of the periphery 

25 of the semiconductor chips 50A and 50B kept clean. The sealing 
resin 23 is ultimately covered by the sealing resin 13 above 
the package substrate 10, and not exposed to the outside of the 
semiconductor device, so mechanical strength like that of the 
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sealing resin 13 is not necessary, and it is preferable to use 
a simple method for resin sealing. For example, resin sealing 
is performed by a method of potting liquid resin, not by a method 
such as transfer molding. 
5 In the example shown in FIG. 4, wire bonding is executed 

with wires W23 between the terminals provided on the upper face 
of the interposer 20 of the semiconductor chip mounted interposer 
60 and the terminals provided on the top face of the semiconductor 
chip 30. In this way, it is possible to make an electrical 

10 connection between the semiconductor chips of the semiconductor 
chip mounted interposer 60 and a separate semiconductor chip 
without going through the package substrate 10. 

FIG. 5 is a cross-sectional view of the main portion of 
a semiconductor device according to a fourth embodiment. In 

15 the first to fourth embodiments, packaging was performed using 
the package substrate as the base material, but in the example 
shown in FIG. 5, a plurality of semiconductor chips are packaged 
using a lead frame 9 as the base material. The semiconductor 
chip 30 is die-bonded in the center portion of the lead frame 

20 9. The semiconductor chip mounted interposer 60, configured 
from the semiconductor 50 and the interposer 20, and the simple 
semiconductor chip 40 are each mounted to the upper portion of 
the semiconductor chip 30 . Wire bonding is executed with wires 
W39 between the semiconductor chip 30 and the inner lead portion 

25 of the lead frame 9. Wire bonding is executed with wires W4 9 
between the semiconductor chip 40 and the inner lead of the lead 
frame 9. Wire bonding is executed with wires W29 between the 
terminals of the interposer 20 and the inner lead of the lead 
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frame 9. The plurality of semiconductor chips portion and the 
wire portion are resin sealed with the sealing resin 13. In 
this way, a semiconductor with lead terminals, in which the outer 
leads of the lead frame 9 protrude outside of the sealing resin 
5 13, can be configured. 

FIG. 6 shows the package structure and packaging method 
of terminal apparatuses according to a fifth embodiment. Each 
terminal apparatus is shown in a cross-sectional view of their 
main portions. In the example shown in (A) , the semiconductor 

10 chip 50 is flip-chip bonded to each of both faces of the interposer 
20. The periphery of the semiconductor chips 50 is resin sealed 
with the sealing resin 23, configuring the semiconductor chip 
mounted interposer 60. The semiconductor chip 30 is flip-chip 
bonded to the upper face of the package substrate 10. The 

15 semiconductor chip mounted interposer 60 is adhered to the upper 
portion of the semiconductor chip 30 , and wire bonding is executed 
with the wires W21 between the terminals formed on the upper 
face of the interposer 20 and the terminals formed on the upper 
face of the package substrate 10. The soldering balls 12 are 

20 formed arranged on the lower face of the package substrate 10. 
The entire body including the semiconductor chips 30 and the 
semiconductor chip mounted interposer 60 is resin sealed above 
the package substrate 10 with the sealing resin 13. FIG. 6 shows 
only the outer shape of the sealing resin 13. 

25 In example (B) in FIG. 6, two of the semiconductor chips 

50 are disposed laminated in the interposer 20 . In this example, 
wire bonding is executed between the semiconductor chips 50 and 
the interposer 20. The periphery of the semiconductor chips 
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50 is resin sealed with the sealing resin 23. The semiconductor 
chip 30 is flip-chip bonded to the upper face of the package 
substrate 10, the semiconductor chip mounted interposer 60 is 
adhered to the upper portion of the semiconductor chip 30, and 
5 wire bonding is executed with the wires W21 between the interposer 
20 and the package substrate 10. The configuration of the other 
portions in example (B) is the same as in the case of example 
(A) . The semiconductor chips 50 may also be flip-chip bonded 
to the interposer 20. Also, another semiconductor chip may be 

10 flip-chip bonded on a semiconductor chip. 

In example (C) in FIG. 6, a first semiconductor chip mounted 
interposer 60A, formed by flip-chip bonding a semiconductor chip 
50A to an interposer 20A, and a semiconductor chip mounted 
interposer 6 0B , formed by flip -chip bonding a semiconductor chip 

15 SOB to an interposer 20 B, are provided. Also, a semiconductor 
chip 30 is flip-chip bonded to the upper face of the package 
substrate 10. 

When fabricating this semiconductor device, first the 
semiconductor chip 30 is flip-chip bonded to the package 

20 substrate 10, the first semiconductor chip mounted interposer 
60A is adhered to the upper face of the semiconductor chip 30, 
and the wire bonding is executed with wires W21A between the 
respective terminals of the upper face of the interposer 20A 
and the package substrate 10 . Next an adhesive sheet 70 is placed 

25 on the upper face of the semiconductor chip mounted interposer 
60A (the upper face of the semiconductor chip 50A) and the second 
semiconductor chip mounted interposer 60B is adhered fixed to 
the first semiconductor chip mounted interposer 60A. The 
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adhesive sheet 70 may also be provided in advance on the lower 
face of the interposer 20B of the second semiconductor chip 
mounted interposer 60B. In this state, wire bonding is executed 
with wires W21B between the terminals on the upper face of the 
5 interposer 20B and the terminals on the upper face of the package 
substrate 10. Afterwards, resin sealing is performed in a 
portion above the package substrate 10 with the sealing resin 
13. By disposing a plurality of laminated semiconductor chip 
mounted interposers 60 in this manner, it is possible to configure 

10 a semiconductor device provided with many semiconductor chips 
without increasing the occupied area when implemented in a 
package substrate . 

In example (D) in FIG . 6, the two semiconductor chip mount ed 
interposers 60A and 60B are arranged horizontally relative to 

15 the package substrate 10. The semiconductor chip mounted 
interposers 60A and 60B are configured by flip-chip mounting 
the semiconductor chips 50A and SOB to the upper face of the 
interposers 20A and 20B, respectively. Semiconductor chips 9A 
and 9B are each flip-chip mounted to the upper face of the package 

20 substrate 10. The semiconductor chip mounted interposers 60A 
and 60B are adhered to the upper face of the semiconductor chips 
9A and 9B. Wire bonding is executed with the wires W21 between 
the terminals on the upper face of the interposers 20A and 20B 
and the terminals of the package substrate 10 . The configuration 

25 of the other portions in example (D) is the same as in the case 
of examples (A) to (C) . By horizontally arranging a plurality 
of the semiconductor chip mounted interposers 60 in this manner, 
a semiconductor device is obtained in which many semiconductor 
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chips are provided in the package without increasing the 
thickness of the package. 

In all of the examples given above, the interposer 20 and 
the package substrate 10 were connected with wire, but a 
5 configuration may also be adopted in which outside terminals 
are arranged on the periphery of the interposer, and are joined 
both electrically and mechanically to terminals on the package 
substrate by pressing against them. A configuration may also 
be adopted in which soldering bumps are formed as outside 
10 terminals on the joining face of the interposer (the face facing 
the package substrate and the like) , and the soldering bumps 
are joined to terminals on the package substrate or terminals 
on the semiconductor chip on which the package substrate is 
mounted . 

15 Next, a method for converting a semiconductor chip mounted 

interposer to a KGD is described with reference to FIGS. 7 and 
8 . 

(B) in FIG. 7 shows a "pre-detachment interposer" 200, 
in a state in which reliability and operation testing for a 

20 plurality of semiconductor chip mounted interposers is performed . 
(A) shows an enlarged view of a test interposer unit 20' when 
testing is performed, which is one unit of the pre-detachment 
interposer 200. The semiconductor chip 50 is mounted to the 
test interposer unit 20' , and wire bonding is executed with the 

25 wires W52 between the terminals 51 of the semiconductor chip 
50 and the terminals 21 of the interposer. Testing terminals 
25 are formed on the interposer with a larger pitch than the 
arranged pitch of the terminals 21, and the testing terminals 
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25 and the terminals 21 are joined by wiring 24 . The area shown 
by the double-dotted broken line in FIG. 2 is the region that 
becomes an interposer 20 after detachment, and after detaching 
this region itisusedasa semiconductor chip mounted interposer . 
5 The outside terminals (the terminals corresponding to the 
terminals 22 in FIG . 1) are omitted in FIG. 7. 

In the state of the pre-detachment interposer 200 shown 
in (B) in FIG. 7 , a testing apparatus is connected to each testing 
terminal 25, and various reliability and operation testing is 

10 performed. For example, screening such as the high-temperature 
continuous operation testing (burn-in) described above is 
performed. Then, good units of semiconductor chip mounted 
interposers configured from a semiconductor chip 50 and an 
interposer 20 are selected. 

15 After detaching the interposer region 20, a portion of 

the wiring 24 that extends from the terminals 21 to the testing 
terminals 25 (the portion of the wiring 24 shown by P in FIG. 
7), remains in the interposer 20. However, in the figures 
referred to in embodiments 1 to 5, the portion of the wiring 

20 24 that remains in the interposer 20 is not shown for the sake 
of clarity of the figures. 

FIG. 8 is a flowchart that shows the assembly process of 
an entire semiconductor device including the above interposer 
test. First, an interposer is tested with a semiconductor chip 

25 that will be mounted to the interposer in a wafer state (Sll) . 
Afterwards, the back face of the wafer is polished and thinned 
to a predetermined thickness (S12) , and separated into individual 
semiconductor chips 50 by wafer dicing (S13). Of these 
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semiconductor chips 50, those deemed to be good are mounted on 
an interposer 20 (S14) . Next, the semiconductor chip portion 
is resin sealed as necessary (S15) . Afterward, the reliability 
and operation testing described above is performed, and the 
5 respect ive semiconductor chips are j udged to be good or not (S16) . 
Thereafter, each interposer 20 region is detached (S17). 

On the other hand, with respect to the main body portion, 
first testing is performed with a semiconductor chip that will 
be mounted to the package substrate 10 in a wafer state (S21) . 

10 Afterwards, wafer polishing and dicing are performed (S22 and 
S23), and each semiconductor chip 30 is mounted on a package 
substrate 10 (S24) . Afterwards, the semiconductor chip mounted 
interposer 60, which is KGD, is mounted (S25) . Next the portion 
above the package substrate 10 is resin sealed, and detached 

15 into individual package substrates (S26) . Then various 
reliability and operation testing as performed for the 
interposers described above is performed for each semiconductor 
device (S27) . In this manner good semiconductor device units 
are obtained. A configuration may also be adopted in which 

20 instead of performing above Step S26, testing is performed for 
a plurality of semiconductor devices before detaching the package 
substrate, afterward resin sealing is performed, and then 
detachment as package substrates (S26' ) . 

Examples were described in which various connections were 

25 made between semiconductor chips, between a package substrate 
and interposer, between a semiconductor chip and package 
substrate, and between a semiconductor chip and interposer by 
wire bonding or a flip-chip connection, but a configuration may 
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also be adopted in which all or a part of these portions are 
connected using a wiring sheet or the like in which wiring is 
executed on a flexible sheet. That is, a configuration may be 
adopted in which a plurality of wires are formed in sheets, both 
ends of which are made terminals, and those terminals are 
connected to counterpart terminals with which they should be 
connected. For example, when making a connection between an 
interposer and a package substrate, the terminals on one side 
of a wiring sheet may be connected to the terminals of the 
interposer, and the terminals on the other side of the wiring 
sheet connected to the terminals of the package substrate. 

According to this invention, a semiconductor chip mounted 
interposer configured by mounting a semiconductor chip to an 
interposer in which inside terminals to which the terminals of 
a semiconductor chip to be mounted are connected, outside 
terminals to which terminals other than the terminals of the 
semiconductor chip are connected, and conductor wiring that makes 
an electrical connection between the outside terminals and the 
inside terminals are formed, is provided, and the semiconductor 
chip mounted interposer is mounted along with another 
semiconductor chip to the base material, and so this 
semiconductor chip mounted interposer can be used as one of a 
plurality of semiconductor chips that configure a conventional 
SIP, for example. When doing so, because the semiconductor chips 
have been mounted to the interposer, signal reliability and 
operation testing can be performed in the state as the 
semiconductor chip mounted interposer, and this semiconductor 
chip mounted interposer can be treated as a device the same as 
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a semiconductor chip for which FGD is guaranteed. Also, when 
making an electrical connection between semiconductor chips, 
because a connection is made between the terminals of a 
semiconductor chip in the lower portion and the terminals of 
5 the semiconductor chip mounted interposer in the upper portion, 
it is possible to design the terminals of individual 
semiconductor chips separately. Also, a semiconductor chip 
that has already been designed and fabricated can be used as-is. 
As a result, lower cost can be achieved. 
10 According to this invention, the entire semiconductor 

device can be made thinner due to mounting the semiconductor 
chip mounted interposer on a semiconductor chip on the base 
material . 

Also, according to this invention, by providing a plural ity 
15 of semiconductor chip mounted interposers, and disposing those 
semiconductor chip mounted interposers laminated on the base 
material, a structure in which more semiconductor chips are 
disposed laminated can be easily configured. 

Also, according to this invention, due to a semiconductor 
20 chip being mounted on both faces of the semiconductor chip mounted 
interposer, many semiconductor chips can be packaged without 
increasing the mounting area of the semiconductor chip mounted 
interposer relative to the base material. 

Also, according to this invention, by configuring the 
25 semiconductor chip mounted interposer with a plurality of 
semiconductor chips disposed laminated on the interposer, it 
is possible to package more semiconductor chips in a single 
package without increasing the mounting area of the semiconductor 
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chip mounted interposer relative to the base material. 

Also, according to this invention, due to resin coating 
the interposer along with the semiconductor chips mounted on 
the interposer, separate from resin sealing the semiconductor 
chip mounted interposer to the base material, handling in the 
state of the semiconductor chip mounted interposer is easy, and 
the reliability of the semiconductor chip mounted interposer 
can be easily insured. 

Also, according to this invention, in the state of the 
interposer before it is mounted to the base material, terminals 
for connecting to a testing apparatus in order to perform 
predetermined reliability testing or operation testing are 
provided, and by detaching the terminals from the semiconductor 
chip mounted interposer after predetermined reliability and 
operation testing is performed using the terminals in a state 
before the semiconductor chip mounted interposer is mounted to 
the base material, it is possible to treat the semiconductor 
chip mounted interposer as a device that is the same as a 
semiconductor chip for which KGD is guaranteed. 



